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(54) Image signal recording system and optical device 



(57) there is disclosed a command-answer type se- 
rial communication device between TV lens and TV 
camera, or between TV lens and accessory. In the com- 
mand-answer type serial communication, answer data 
is transferred in response to a command in ordinary 



communication, but data to be processed at high speed 
on the side of a device having transferred the command 
is transmitted to a camera from a lens even if no com- 
mand is transmitted, so that high-speed communication 
can be performed. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to communica- 
tion between a television camera lens or other optical 
accessories for television shooting and a camera or oth- 
er optical devices. 

Related Background Art 

[0002] In a conventional television broadcasting sys- 
tem, communication is performed with an analog signal 
as an camera-lens interface. For example, a lens sys- 
tem is controlled by designating to a lens a voltage for 
determining a position of focus lens or IRIS or determin- 
ing a zoom lens speed. Conversely, lens information is 
transmitted by sending to a camera side a voltage indi- 
cating the position of focus lens, zoom lens or IRIS. On 
the other hand, in the lens, a feedback system using a 
potentiometer as a position sensor is constituted to form 
an analog servo control system. 

[0003] In this case, in a conventional electric televi- 
sion lens and camera interface, one connector pin is al- 
located to each function. Specifically, for example, an 
iris control signal for controlling a television lens dia- 
phragm from the television camera uses a fifth pin of a 
1 2-pin connector between television lens and camera. 
[0004] Fig. 35 is a block diagram of a conventional 
electric interface of television lens and camera. 
[0005] A TV lens 5001 and TV camera 5002 are elec- 
trically connected via a connector 5003. When the elec- 
tric interface is viewed from TV camera 5002, a switch 
input signal 5004 from a switch (not shown) in TV cam- 
era 5002 and an analog input signal 5005 generated by 
TV camera 5002 are transmitted to TV lens 5001. The 
TV lens 5001 transmits an analog output signal 5006 
and a switch output signal 5007 to TV camera 5002. 
[0006] An inside of TV lens 5001 will be described. 
[0007] The switch input signal 5004 is connected to a 
signal processing circuit 5011 via a buffer 5008 in the 
TV lens 5001 to operate a function in the TV lens. 
[0008] The analog input signal 5005 is transmitted to 
the signal processing circuit 5011 via an amplifier 5009. 
The analog input signal operates each function of TV 
lens 5001 such as an iris, zoom, focus, extender and 
the like (not shown). A motor 5013 for each function is 
operated via a motor driving circuit 501 2 in response to 
a signal from the signal processing circuit 5011. Infor- 
mation indicating each function state of TV lens 5001 is 
obtained from a potentiometer 5014 operatively con- 
nected to the motor 501 3, and transmitted as the analog 
output signal 5006 to the TV camera 5002 from the sig- 
nal processing circuit 5011 via an amplifier 5010. Infor- 
mation of switch (SW) 501 5 in the TV lens 5001 is trans- 
mitted as the switch output signal 5007 to the TV camera 



5002. 

[0009] Additionally, in the recent TV broadcasting, TV 
images clearer than before have been demanded, and 
not only the conventional items of TV camera-lens in- 

5 terface but also, for example, detailed lens information 
items need to be transmitted to the TV camera. 
[0010] However, since no vacant connector pin is 
present between TV lens and camera, the conventional 
electric TV camera- lens interface cannot meet these de- 

10 mands. 

[0011] Moreover, even if TV lens and camera using a 
new electric interface are provided from now on, they 
need to be combined for use with the conventional type 
TV lens and camera presently owned by a user. 

SUMMARY OF THE INVENTION 

[0012] According to one aspect of the present inven- 
tion, there is provided a photographing system and an 
optical device. In the photographing system a serial 
communication of a request command and information 
is performed between a first device constituting the pho- 
tographing system and a second device electrically con- 
nected to the first device, and the information is serially 
transmitted to the first device from the second device 
based on the request command from the first device. 
The second device is provided with a signal generating 
section for forming a signal independent of the request 
command, and the signal from the signal generating 
section is transmitted to the first device via a communi- 
cation line provided independent of the serial communi- 
cation. Thereby, various information items are transmit- 
ted in the serial communication without increasing the 
number of terminals. Additionally, when the information 
is transmitted at a high speed, the information is trans- 
mitted at a high speed via the communication line inde- 
pendent of the serial communication. 
[0013] According to another aspect of the present in- 
vention, there is provided a photographing system and 
an optical device. In the photographing system a serial 
communication of a request command and information 
is performed between a first device constituting the pho- 
tographing system and a second device electrically con- 
nected to the first device, and the information is serially 
transmitted to the first device from the second device 
based on the request command from the first device. 
The second device is provided with a signal generating 
section for forming a signal independent of the request 
command, and predetermined information is transmit- 
ted to the first device by the signal from the signal gen- 
erating section via the serial communication independ- 
ent of the request command from the first device. There- 
by, various information items are transmitted in the serial 
communication, and when high-speed communication 
is necessary, the information is transmitted to the first 
device from the second device in the serial communica- 
tion without transmitting the request command. 
[0014] Further aspect of the present invention pro- 
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vides a lens device provided with a plurality of terminals, 
and a parallel communicator for transmitting or receiving 
information with a photographing device via each of at 
least some terminals for use among the plurality of ter- 
minals. The lens device comprises a serial communica- s 
tor in which a plurality of information items are transmit- 
ted to the photographing device or received from the 
photographing device by digital signals via at least one 
terminal of the plurality of terminals, so that communi- 
cation of various information items is performed. 10 
[0015] Other features of the present invention are 
clarified by embodiments described hereinafter with ref- 
erence to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS IS 

[0016] Fig. 1 is a system block diagram showing an 
entire structure of the present invention. 
[001 7] Fig. 2 is a serial communication diagram show- 
ing communication in Fig. 1 . 20 
[001 8] Fig. 3 is a view of a serial communication data 
structure. 

[001 9] Fig. 4 is an explanatory view of a data content. 
[0020] Fig. 5 is an explanatory view showing an emer- 
gency processing when there is no camera command. 25 
[0021] Fig. 6 is an explanatory view showing an emer- 
gency processing when there is a camera command. 
[0022] Fig. 7 is a schematic view showing a structure 
of camera and lens using the system structure of Fig. 1 . 
[0023] Fig. 8 is an explanatory view showing a display 30 
state in a finder. 

[0024] Fig. 9 is a flowchart of a main processing in a 
lens. 

[0025] Fig. 1 0 is a flowchart of an interrupt processing 
in the lens. 35 
[0026] Fig. 11 is a flowchart of an interrupt processing 
in a camera. 

[0027] Fig. 12 is a flowchart of VTR-SW process. 
[0028] Fig. 1 3 is a flowchart of RET-SW process. 
[0029] Fig. 14 is a flowchart of a main processing in 40 
the camera. 

[0030] Fig. 15 is a block diagram of another embodi- 
ment of the present invention. 

[0031] Figs. 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31 , 32 and 33 are block diagrams show- 45 
ing specific examples of Fig. 15, respectively. 
[0032] Fig. 34 is a block diagram showing further em- 
bodiment of the present invention. 
[0033] Fig. 35 is a block diagram of a conventional ex- 
ample, so 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Fig. 1 is a block diagram of an optical device ss 
according to a first embodiment of the present invention. 
Numeral 101 denotes a lens side for photographing, and 
121 denotes a camera side for photographing through 



an optical system of the lens side 101. 
[0035] The lens side comprises a controller 1 02 (here- 
inafter referred to as aCPU) for controlling the lens side 
to perform a servo system control, a driver 103 for op- 
erating a motor 1 04, a clutch 1 1 3 for transmitting a drive 
force from the motor 104, and an optical lens 106 con- 
nected to the clutch 1 1 3. The clutch 1 1 3 is connected to 
a servo/manual change-over switch (hereinafter abbre- 
viated as SMCHG-SW) 114 as an operation member for 
switching servo and manual modes of the optical lens 
106. When the SMCHG-SW 114 is in the servo mode, 
the clutch 113 can transmit the drive force to the lens 
106 from the motor 104. When the SMCHG-SW 114 is 
in the manual mode, the clutch 113 cannot transmit the 
drive force to the lens 1 06 from the motor 1 04. Since the 
SMCHG-SW 114 is also connected to the aCPU 102, it 
can be judged whether or not to operate the lens 106 in 
the servo mode. 

[0036] The lens side also comprises an encoder 1 07 
for detecting a position of the optical lens 106, a counter 
108 for counting outputs from the encoder 107, and a 
timer 112. The timer 112 and counter 1 08 are connected 
to the aCPU 1 02, and the aCPU 1 02 uses a value of the 
counter 108 or the timer 112 to know the position or 
speed of the optical lens 106. Numeral 105 denotes a 
manual operation portion for manually operating the op- 
tical lens 106. 

[0037] Moreover, the lens side 101 is connected to a 
demand command setting section 131. Since an A/D 
converter 111 for A/D converting a command of the de- 
mand command setting section 1 31 is connected, a de- 
mand command value for controlling the optical lens 1 06 
can be transmitted to the aCPU 102. 
[0038] A controller or microcomputer (hereinafter re- 
ferred to as the bCPU) 122 is mounted on the camera 
side 121, so that a serial communication 141 is per- 
formed with the aCPU 102 of the lens side 101 . 
[0039] The camera side 1 21 further comprises a view 
finder 124 for monitoring a photographing image, VTR 
(recorder) 1 23 for recording the image, and a mike 125 
for recording voice. 

[0040] Moreover, the lens side 101 comprises a 
switch RET-SW 1 51 as an operation member for switch- 
ing the image of the view finder 1 24, and a switch VTR- 
SW 1 52 as an operation member for starting VTR, which 
are connected to the aCPU 102. Furthermore, the RET- 
SW 151 and VTR-SW 152 can directly be connected to 
the camera side 1 21 via a line independent of the serial 
communication line, so that the switch information can 
directly be transmitted via the line. Additionally, since 
switch on/off information is transmitted via the line, high/ 
low signal may be transmitted, or a voltage or another 
analog signal may be transmitted in accordance with a 
switch state. In this case, the bCPU 122 may respond 
to the analog signal via the A/D converter. 
[0041] Fig. 7 shows a photographing system image 
by the constitution shown in Fig. 1 . Here, the camera 
side 1 21 may be connected to a studio control room (not 
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shown), and a photographing system can be controlled 
by a controller called a camera control unit (not shown, 
hereinafter referred to as CCU). Furthermore, a plurality 
of photographing systems are connected to the studio 
control room, where an on-air image can be selected, s 
Moreover, separate from the VTR 123 of the camera 
side 121, there are VTR for image from each photo- 
graphing system, and VTR to be on the air in the studio 
control room, and recording can be performed on each 
VTR. As shown in Fig. 8, the photographing image or 10 
the on-air image can be monitored in the view finder 1 24. 
Alternatively, an object distance (hereinafter referred to 
as OD), focus distance (hereinafter referred to as FD), 
IRIS position and the like can be displayed by the infor- 
mation from the lens side 101. 15 
[0042] The serial communication 141 between the 
aCPU 1 02 of lens side 1 01 and the bCPU 122 of camera 
side 121 will next be described with reference to Fig. 2, 
in which an example of the optical lens 106 of the lens 
side 101 as a focus lens will be described. 20 
[0043] A serial data transmission terminal aTx 21 0 of 
aCPU 102 of lens side 101 is connected to a serial data 
reception terminal bRx 211 of bCPU 1 22 of camera side 
121 via a transfer line aSD 201, so that information or 
commands of aCPU 1 02 can be transferred to the bCPU 25 
122. Moreover, a serial data reception terminal aRx 212 
of aCPU 102 of lens side 101 is connected to a serial 
data transmission terminal bTx 213 of bCPU 122 of 
camera side 121 via a transfer line bSD 202, so that in- 
formation or commands of bCPU 1 22 can be transferred 30 
to the aCPU 102. 

[0044] When the bCPU 122 of camera side 121 uses 
the transfer line bSD202 to transmit a command of focus 
lens position information request 203 to the terminal 
aRX 212 of aCPU 102 of lens side 101 via the terminal 35 
bTx 213, the aCPU 102 receives the command via the 
terminal aRx 212. As a result of judgment of command 
content, the aCPU reads focus lens position information 
from the counter 108, and uses the transfer line aSD 
201 to transfer the value as focus lens position informa- 40 
tion 204 to the terminal bRx 211 of bCPU 122 via the 
terminal aTx 210. 

[0045] Similarly, when the bCPU 1 22 transfers a com- 
mand of focus lens position and SW information request 
205 to the aCPU 102, the aCPU 102 judges the com- 45 
mand, and transfers the focus fens position information 
204 and SW information 206 to the bCPU 1 22. 
[0046] A serial communication data structure will be 
described with reference to Fig. 3. Data is basically con- 
stituted of a header portion 301 and a data portion 302. so 
The header portion 301 is set to eight bits, while the 
number of bits of data portion 302 is determined de- 
pendent on the header portion 301 : for example, 16 bits 
for the focus lens position; and 8 bits for SW information. 
[0047] An example of transfer content of the serial ss 
communication will be described with reference to Fig. 



(1 ) In case of the focus lens position information re- 
quest, the header portion 301 has 10H, while the 
data portion 302 has none. 

(2) In case of the focus lens position information, 
the header portion 301 has 20H, while the data por- 
tion 302 has focus lens position data with a length 
of 16 bits. 

(3) In case of SW information request, the header 
portion 301 has 11 H, while the data portion 302 has 
none. 

(4) In case of SW information, the header portion 
301 has 21 H, and the data portion 302 has ON/OFF 
data with a length of 8 bits in which each SW infor- 
mation is allocated to each bit. 

(5) In case of the focus lens position and SW infor- 
mation request (combined request), the header por- 
tion 301 has 12H, while the data portion 302 has 
none. 

(6) In case of the information for the combined re- 
quest, the header portion 301 and data portion 302 
are combined for transfer information. 

(7) Allocation of SW Information to each Bit 

bit 0: VTR-SW 152 
bit 1: RET-SW151 
bit 2: SW 1 
bit 3: SW 2 
bit 4: SW 3 
bit 5: SW 4 
bit 6. SW 5 
bit 7: SW 6 

In the allocation, switches (not shown) are allocated to 
SW 1 to SW 6. Moreover, each bit represents 1 : ON, 0* 
OFF. 

[0048] A case will be described with reference to Fig. 
5, in which when no command is transmitted to the 
aCPU 102 of lens side 101 from the bCPU 122 of cam- 
era side 121, SW information is transferred at a high 
speed. 

[0049] When no data is present on the transfer line 
bSD 202, it is determined that the aCPU 102 detects 
ON/OFF change of SW. Here, it is supposed that RET- 
SW 151 has an ON/OFF change, and changes to ON 
from OFF state. 

[0050] The operation is generally performed when the 
image of view finder 124 of camera side 121 is to be 
changed over to the on-air image from the photograph- 
ing image by a cameraman. The cameraman needs to 
quickly change over the image to soon confirm the on- 
air image. 

[0051] Therefore, the bit 1 of SW information is set to 
1 from 0, the SW information is transferred to the camera 
side 121, and the view finder 1 24 in the camera side 1 21 
is changed over. 

[0052] However, for the SW information, if there is no 
SW information request from the bCPU 122 of camera 
side 121, the aCPU 102 of the lens side 101 cannot 
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transfer this, so that the image change-over of the view 
finder 123 is delayed. 

[0053] To sofve the problem, by carrying on the oper- 
ation that the aCPU 102 transfers SW information to the 
bCPU 122 without SW information request from the 
bCPU 122, it is recognized in the camera side 121 that 
the image change-over of the view finder 1 24 is neces- 
sary, so that quick image change-over is realized. 
[0054] Here, the bCPU 122 needs to judge what data 
is transmitted from the aCPU 1 02, but may simply judge 
the header portion 301 in the data structure of the serial 
communication. A case will be described with reference 
to Fig. 6, in which the command from the bCPU 122 of 
camera side 121 is being transferred to the aCPU 102 
of lens side 101, and high-speed transfer of SW infor- 
mation is performed. 

[0055] It is supposed that when data exists in the 
transfer line bSD 202, the aCPU 102 detects ON/OFF 
change of SW. The ON/OFF change is supposed to oc- 
cur in VTR-SW 152, which changes to ON from OFF 
state. Moreover, the data of bSD 202 is the focus lens 
position information request 203. 
[0056] The operation is generally performed when the 
image being photographed by the cameraman is record- 
ed in VTR 123. Since the cameraman wants to soon 
record the image being photographing, he needs to 
quickly start the VTR 123. 

[0057] Therefore, the bit 0 of SW information is set to 
1 from 0, the SW information is transferred to the camera 
side 121, and recording on the VTR 123 in the camera 
side 121 needs to be started. 

[0058] However, for the SW information, if there is no 
SW information request from the bCPU 122 of camera 
side 121, the aCPU 102 of the lens side 101 cannot 
transfer this, so that the recording of VTR 123 is de- 
layed. 

[0059] To solve the problem, by carrying on the oper- 
ation that the aCPU 102 transfers SW information sub- 
sequent to the focus lens position information 204 to the 
bGPU 122 without SW information request from the 
bCPU 122, it is recognized in the camera side 121 that 
the recording of VTR 123 needs to be started, so that 
quick recording start is realized. 

[0060] Here, the bCPU 1 22 needs to judge what data 
is transmitted from the aCPU 102, but in the same man- 
ner as the case of RET-SW 1 51 , it can be known simply 
by decoding the header portion 301 that SW information 
is transferred together. 

[0061] Communication algorithm will be described 
with reference to flowcharts. It is herein supposed that 
to process the serial communication 1 41 between the 
aCPU 1 02 of lens side 1 01 and the bCPU 1 22 of camera 
side 1 21 , each CPU uses an interrupt processing. 
[0062] First, a main processing of the lens side will be 
described with reference to Fig. 9. At step 901 a lens 
system is initialized. For example, in the lens side 101, 
a memory and port of aCPU 102 are initialized. When 
the encoder 107 is of a relative position output type, the 



lens 106 is driven to a predetermined position (e.g., a 
position where a mechanical end or an absolute position 
detecting SW exists) to obtain an absolute position of 
lens 106. When the absolute value is identified, the ab- 
s solute position is set in the counter 108, or the timer 112 
is started. 

[0063] Subsequently, at step 911, a state of servo/ 
manual change-over SW 114 is inspected. When the 
servo mode is set, the processing advances to step 902. 

io At the step 902 a state of demand command setting sec- 
tion 1 31 is inputted via the A/D converter 111. 
[0064] In step 903, PID control of lens 106 is per- 
formed in accordance with demand information. The 
PID control herein indicates an ordinary proportional, in- 

15 tegrating, differentiating control. Since its content is dif- 
ferent from the subject of the present invention, the de- 
scription thereof is omitted. 

[0065] At step 904, SW information of RET-SW 1 51 , 
VTR-SW 152 or the like is inputted, and in step 905, 

20 each SW state is checked. When a state change is de- 
tected in at least one or more SW, the processing ad- 
vances to step 906, in which ChgSwFlag=1, and further 
advances to step 908. Moreover, when no SW state 
change is detected in the step 905, the processing ad- 

25 vances to step 907, in which ChgSwFlag=0, and further 
advances to step 908. 

[0066] The SW state change herein indicates the 
change to OFF from ON state or the change to ON from 
OFF state. Moreover, in SW in which three values or 
30 more states exist, a change of the value (state) is simi- 
larly indicated. 

[0067] At step 908, a state of flag ChgSwFlag is 
checked. When ChgSwFlag=1, the processing advanc- 
es to step 909 for transferring the SW information, and 

35 in step 901 ChgSwFlag=0. The processing then returns 
to step 911. Moreover, when ChgSwFlag=0 in the step 
908, the processing returns to step 911 . 
[0068] In the step 911, when the servo/manual 
change-over SW 114 is set in the manual mode, the 

40 processing goes to step 912 for checking a drive state 
of lens 106. When the lens 106 is upon driving, the 
processing goes to step 913 for stopping the lens 106, 
and further goes to step 904. Moreover, when it is judged 
in the step 912 that the lens 106 is not driven, the 

45 processing goes to step 904. The lens 106 of lens side 
101 herein indicates a focus lens, zoom lens or the like, 
but may be a movable member other than the lens, e. 
g., IRIS, extender or the like, or may be a panning, tilting 
or another movable member in a panning/tilting system. 

50 The drive command is not limited to the command from 
the demand 1 31 , and may be a demand from accesso- 
ries such as a shot box? operation panel/switcher and 
the like, further may be a command from the camera 
side 121. Since the drive command is analog, the A/D 

55 converter 111 is used, but a digital (parallel or serial) 
structure may be used. In the steps 904 to 909, the 
switch information is serially transmitted to the camera 
side by the cameraman's operation of the operation 
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members of the lens side independent of the request 
from the camera. 

[0069] A communication interrupt processing of lens 
side 1 01 will next be described with reference to Fig. 10. 
When there is a communication from the camera side 
121, the lens side 1 01 enters a communication interrupt 
processing routine. First in step 1001 it is confirmed 
whether or not there is a command input from the cam- 
era side 121. When it is judged that there is no com- 
mand, the processing goes to step 1007. Moreover, 
when it is confirmed that there is a command, the 
processing goes to step 1002. 

[0070] It is checked at the step 1002 whether or not 
the command is a focus position information request. 
When it is judged to be focus position information re- 
quest, the processing goes to step 1012 to transfer fo- 
cus position information, and then goes to step 1007. 
When it is judged to be no focus position information 
request at step 1 002, the processing goes to step 1 003. 
[0071] It is checked at step 1003 whether or not the 
command is SW information request. In case of the SW 
information request, the processing goes to step 1013 
to transfer SW information. Furthermore, ChgSwFlag=0 
in step 1023. The processing then goes to step 1007. 
When it is judged to be no SW information request at 
step 1003, the processing goes to step 1004. It is 
checked at step 1004 whether or not the command is a 
focus position and SW information request. In case of 
the focus position and SW information request, the 
processing goes to step 1014 to transfer focus position 
and SW information. Furthermore, ChgSwFlag=0 in 
step 1024. The processing then goes to step 1007. 
When it is judged to be no focus position and SW infor- 
mation request at step 1004, the processing goes to 
step 1005. 

[0072] It is checked at step 1005 whether or not the 
command is a zoom position information request. In 
case of the zoom position information request, the 
processing goes to step 1015 to transfer zoom position 
information, then goes to step 1007. When it is judged 
to be no zoom position information request at step 1 005, 
the processing goes to step 1006. It is checked at step 
1006 whether or not the command is IRIS position in- 
formation request. In case of the IRIS position informa- 
tion request, the processing goes to step 1016 to trans- 
fer IRIS position information, then goes to step 1007. 
When it is judged to be no IRIS position information re- 
quest at step 1006, the processing goes to step 1007. 
[0073] At the step 1007, flag ChgSwFlag is checked. 
In case of ChgSwFlag=1, at step 1017 SW information 
is transferred, and at step 1027 ChgSwFlag=0. Subse- 
quently, communication interruption is completed. 
Moreover, in case of ChgSwFlag=0 at step 1007, com- 
munication interruption is completed. Here, for com- 
mand judgment, the combined command is not limited 
to the focus position and SW information request, may 
be a zoom and focus position information request, or an 
IRIS position and SW information request, or may be a 



combined command of three or more requests such as 
a focus position, zoom position and SW information re- 
quest. 

[0074] Additionally, in the steps 1007, 1017, 1027, 
s when the processing shifts to the interrupt processing 
of Fig. 10 immediately after the step 906 of Fig. 9 is per- 
formed, the SW information is transmitted by the inter- 
rupt processing even if there is no request command. 
[0075] A flow or processing in the camera side 121 
fo will next be described. A main processing of camera 
side will be described with reference to Fig. 14. In the 
camera side 121, after power supply is turned on, a cam- 
era system is initialized at step 1401. 
[0076] Subsequently, it is checked at step 1402 
is whether or not VTR is operating. When VTR is operat- 
ing, PID control of VTR is performed in step 1403. The 
processing then goes to step 1404. When it is judged in 
step 1402 that VTR is not operating, the processing 
goes to step 1404. 

[0077] In the step 1404, distortion is corrected as a 
processing of image through the optical system of the 
lens side 101. 

[0078] At step 1405, registration is corrected. 
[0079] At step 1 406, I RIS gain is calculated. 
[0080] At step 1407, data of the lens side 101 is re- 
quested if necessary. 

[0081] At step 1408, information of VTR-SW 152 is 
directly inputted without usingthe serial communication. 
[0082] At step 1 409, a sub-routine "VTR-SW process" 
is called based on the VTR-SW information inputted at 
the step 1408. 

[0083] At step 1 41 0, information of RET-S W 1 51 is di- 
rectly inputted without using the serial communication. 
At step 1 41 1 , a sub-routine "RET-SW process' is called 
based on the RET-SW information inputted at the step 
1410. The processing then returns to step 1402. 
[0084] In the steps 1 408, 1410, the switch information 
can be transmitted to the camera directly from the 
switches 151, 152 without usingthe serial communica- 
tion. A communication interrupt processing of the cam- 
era side 1 21 will next be described with reference to Fig. 
11. First, it is judged at step 1101 whether or not input 
information is SW information. When it is judged to be 
SW information, the sub-routine "VTR-SW process" is 
called in step 1111. Furthermore, in step 1121 the sub- 
routine "RET-SW process" is called, and communica- 
tion interruption is completed. Moreover, when it is 
judged to be no SW information at step 1101, the 
processing goes to step 1102. 

[0085] It is checked at step 1102 whether or not the 
input information is focus position information. When it 
is judged to be focus position information, the focus po- 
sition information is displayed on VF at step 1112, and 
communication interruption is completed. When it is 
judged to be no focus position information at step 11 02, 
the processing goes to step 1103. 
[0086] It is checked at step 1103 whether or not the 
input information is zoom position information. When it 
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is judged to be zoom position information, the zoom po- 
sition information is displayed on VF at step 1113, and 
the communication interruption is completed. When it is 
judged to be no zoom position information at step 1103, 
the processing goes to step 1104. It is checked at step 
1104 whether or not the input information is IRIS position 
information. When it is judged to be IRIS position infor- 
mation, the IRIS position information is displayed on VF 
at step 1114, and the communication interruption is com- 
pleted. When it is judged to be no IRIS position informa- 
tion at step 1104, the communication interruption is 
completed. 

[0087] The sub-routine "VTR-SW process" will next 

be described with reference to Fig. 12. 

[0088] First, a state of VTR-SW is checked at step 

1201 . When it is judged to be ON state, the processing 

goes to step 1204. Moreover, when it is judged to be 

OFF state at step 1201, the processing goes to step 

1202. 

[0089] It is checked at step 1 204 whether or not VTR 
is recording. When it is judged that VTR is recording, 
the sub-routine "VTR-SW process" is completed. More- 
over, when it is judged at step 1204 that VTR is not re- 
cording, VTR recording is started at step 1 205. The sub- 
routine "VTR-SW process" is then completed. 
[0090] It is checked at step 1 202 whether or not VTR 
is recording. When it is judged that VTR is recording, 
the processing goes to step 1 203 to stop VTR recording, 
and the sub-routine "VTR-SW process" is completed: 
Moreover, when it is judged at step 1202 that VTR is not 
recording, the sub-routine "VTR-SW process" is then 
completed. 

[0091] The sub-routine "RET-SW process" will next 

be described with reference to Fig. 13. 

[0092] First, a state of RET-SW is checked at step 

1301 . When it is judged to be ON state, the processing 

goes to step 1304. Moreover, when it is judged to be 

OFF state at step 1301, the processing goes to step 

1302. 

[0093] At step 1 304, a monitor object on VF is 
checked. When it is judged to be an on-air image, the 
sub-routine "RET-SW process" is completed. Moreover, 
when it is judged at step 1 304 that the monitor object on 
VF is a photographing image, the processing goes to 
step 1 305 to set the monitor object on VF to on -air im- 
age. The sub-routine "RET-SW process" is then com- 
pleted. At step 1302, the monitor object on VF is 
checked. When it is judged to be the photographing im- 
age, the sub-routine "RET-SW process" is completed. 
When it is judged at step 1302 that the monitor object 
on VF is on-air image, the monitor object on VF is set to 
the photographing image at step 1303. The sub-routine 
"RET-SW process" is then completed. 
[0094] Here, as shown in Fig. 1 , since SW information 
is connected to the camera side 121 from the lens side 
101 separate from the serial communication 141, the 
bCPU 122 of camera side 121 can read the SW inform 
mation at any time independent of the information trans- 



fer of serial communication 141. Moreover, the SW in- 
formation can be arranged in parallel on the connector 
for serial communication, or transferred to the camera 
side 121 using a connector separate from the serial 
s communication. 

[0095] Moreover, in the embodiment, the switches 
1 51 and 1 52 are connected to the camera computer in- 
dependent of the serial communication line, but when 
only the serial communication of information is per- 

10 formed by operating the switches 151, 152, no line 
needs to be provided, and the processing of steps 1408 
to 1411 of Fig. 14 is also unnecessary. Furthermore, in 
the embodiment, communications are performed at the 
time of switch operations in steps 1408 to 1411 of Fig. 

is 14 and steps 904 to 910 of Fig. 9, but only either one 
communication may be performed. 
[0096] In the above, RET-SW and VTR-SW informa- 
tion have been illustrated as the high-speed transfer in- 
formation, but the present invention can easily be ap- 

20 plied to other SW information. 

[0097] Moreover, the present invention can also be 
applied to data requiring high-speed transfer other than 
SW data, e.g., strobe light emitting timing, single-lens 
reflex camera diaphragm information, focus lens posi- 

25 tion information in AF system, and the like. 

[0098] Furthermore, the communication between 
lens and camera has been described, but the present 
invention can be applied, for example, to a communica- 
tion between universal head and lens or between cam- 

30 eras. 

[0099] Fig. 15 is a block diagram of TV camera and 
TV lens according to another embodiment of the present 
invention. Electric connection between TV lens land 
TV camera 2 is indicated in a lens-camera interface by 

35 a connector 3. When the electric interface is viewed from 
TV camera 2, a SW input signal 4 from a switch (not 
shown) in TV camera 2 and an analog input signal 5 
generated by TV camera 2 are transmitted to TV lens 1 . 
The TV lens 1 transmits an analog output signal 6 and 

40 a SW output signal 7 to TV camera 2. Additionally, a new 
serial communication 8 (digital communication) is con- 
nected between TV lens 1 and TV camera 2. 
[0100] An inside of TV lens 1 will be described. Each 
signal of the lens-camera interface is received by a pre- 

45 processing circuit 9 for electrically processing the signal 
for a signal processing circuit 11 in the lens. The serial 
(digital) communication 8 is connected to CPU 10 hav- 
ing a transmission/reception function. For an operation 
of TV lens 1, the SW input signal 4 and analog input 

50 signal 5 from TV camera 2 are transmitted to the signal 
processing circuit 11 via the preprocessing circuit 9 of 
TV lens 1 to operate each function of TV lens, e.g., iris, 
zoom, focus, extender and the like. 
[0101] Each function motor 1 3 is operated by the sig- 

55 nal processing circuit 11 via a motor driving circuit 12. 
Information indicating each function state of TV lens 1 
is obtained from a potentiometer 14 operatively con- 
nected to the motor 13, and transmitted as the analog 
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output signal 6 to TV camera 2 via the signal processing 
circuit 11 and preprocessing circuit 9. 
[0102] Similarly, information of SW 15 in TV lens 1 is 
also transmitted as the SW output signal 7 to TV camera 
2 via the signal processing circuit 11 and preprocessing 
circuit 9. Formats of information passed through the se- 
rial (digital) communication 8 are the same as those of 
the aforementioned SW input signal 4, analog input sig- 
nal 5, analog output signal 6 and SW output signal 7. 
[01 03] Specific constitutions of the preprocessing cir- 
cuit 9 and CPU 10 of TV lens 1 of Fig. 15 will be de- 
scribed with reference to Figs. 16 to 26. 
[01 04] Figs. 1 6 to 20 show processings of the SW in- 
put signal and analog input signal to TV lens 1 from TV 
camera 2. 

[0105] Fig. 16 shows an example in which a SW input 
signal 201 and a transmission signal TX 203 of serial 
(digital) communication 202 are transmitted to TV lens 
1 . The SW input signal 201 is taken into CPU 208 via a 
buffer 205 in TV lens 1 . The TX signal 203 of serial (dig- 
ital) communication 202 is also connected to CPU 208 
via a buffer 206 in TV lens 1 , and transmitted to the sig- 
nal processing circuit 11. 

[0106] Fig. 17 shows an example in which an analog 
input signal 301 and a transmission signal TX 303 of 
serial (digital) communication 302 are transmitted to TV 
lens 1. The analog input signal 301 is taken into CPU 
307 via an A/D converter 304 in TV lens 1 . The TX signal 
303 of serial (digital) communication 302 is also con- 
nected to CPU 307 via a buffer 305 in TV lens 1, and 
transmitted to the signal processing circuit 11. 
[0107] Fig. 18 shows an example in which a SW input 
signal 401 and a transmission signal TX 403 of serial 
(digital) communication 402 are transmitted to TV lens 
1. The SW input signal 401 is transmitted to OR gate 
407 via a buffer 405 in TV lens 1 . 
[0108] The TX signal 403 of serial (digital) communi- 
cation 402 is connected to CPU 406 via a buffer 404 in 
TV lens 1 . The TX signal 403 is decoded in CPU 406, 
and the same signal 408 as the SW input signal 401 is 
transmitted to the OR gate 407 from CPU 406. An output 
of OR gate 407 is then transmitted to the signal process- 
ing circuit 11. 

[0109] Fig. 1 9 shows an example in which a SW input 
signal 501 and a transmission signal TX 503 of serial 
(digital) communication 502 are transmitted to TV lens 
1 . The SW input signal 501 is transmitted to a base of 
transistor 506 in TV lens 1 . The TX signal 503 of serial 
(digital) communication 502 is connected to CPU-505 
via a buffer 504 in TV lens 1 . The TX signal 503 is de- 
coded in CPU 505, and the same signal 508 as the SW 
input signal 501 is transmitted to a base of transistor 507 
from CPU 505. Collectors of the transistors 506 and 507 
are connected to form a wired OR, and the line is trans- 
mitted to the signal processing circuit 11 . 
[0110] Fig. 20 shows an example in which an analog 
input signal 601 and a transmission signal TX 603 of 
serial (digital) communication 602 are transmitted to TV 



lens 1 . The analog input signal 601 is connected to one 
end of an analog SW 607 in TV lens 1 . 
[0111] The TX signal 603 of serial (digital) communi- 
cation 602 is connected to CPU 605 via a buffer 604 in 
s TV lens 1. The TX signal 603 is decoded in CPU 605, 
to obtain the same analog signal 609 as the analog input 
signal 601, a digital signal corresponding to the analog 
signal 609 is transmitted to a D/A converter 606, and the 
analog signal 609 as a D/A converter output is connect- 
to ed to the other end of the analog SW 607. 

[0112] The CPU 605 selects which of the analog sig- 
nals 601 and 609 input to the analog SW 607 is to be 
transmitted to the signal processing circuit 11 . The CPU 
605 judges whether the connection of TV lens 1 and TV 
15 camera 2 is a conventional parallel signal or a serial (dig- 
ital) communication, to switch the analog SW 607 to the 
analog signal 609 by a switch signal 608 from CPU 605 
in case of the serial (digital) communication or otherwise 
switch to the analog input signal 601 . 
[011 3] Fig. 21 shows a processing in TV lens when a 
plurality of analog input signals are transmitted to TV 
lens 1 from TV camera 2 via a serial (digital) communi- 
cation 701. 

[0114] A TX signal 702 of serial (digital) communica- 
tion 701 is transmitted to CPU 704 via a buffer 703 in 
TV lens 1 . 

[0115] When three types of analog signals are han- 
dled herein, digital data is transmitted to D/A converter 
705 from CPU 704 to output three types of analog sig- 
nals. The D/A converter 705 transmits to a sampling cir- 
cuit 706 three types (A, B, C) of analog signals 709 con- 
secutive in time series. Subsequently, when a sampling 
signal 708 is transmitted to the sampling circuit 706 from 
CPU 704, sampling signals 707 for the three types of 
analog signals 709 are transmitted to the sampling cir- 
cuit 706 from CPU 704 in such a manner that three types 
of analog signals 707 can be outputted from the sam- 
pling circuit 706. A plurality (A, B, C) of analog signals 
707 obtained from the sampling circuit 706 are transmit- 
ted to the signal processing circuit 11 . 
[0116] In Figs. 22 to 26, a signal of a switch in TV lens 
1 and an analog signal generated in TV lens are con- 
verted to a SW output signal to be transmitted to TV 
camera 2, analog output signal and serial (digital) com- 
munication. 

[0117] In Fig. 22 a signal of switch 808 in TV lens 1 is 
converted to a SW output signal 801 and RX signal 803 
of serial (digital) communication 802. 
[0118] The SW 808 is connected to a base of transis- 
tor 806 and a CPU 805 via a buffer 807. A collector line 
of transistor 806 is connected to the TV camera 2 as the 
SW output signal 801 . The SW signal transmitted to 
CPU 805 via the buffer 807 is arithmetically processed 
inside the CPU 805, and transmitted as RX signal 803 
of serial (digital) communication 802 via a buffer 804. 
[011 9] In Fig. 23 a signal of a switch 907 in TV lens 1 
is converted to a SW output signal 901 and RX signal 
903 of serial (digital) communication 902. 
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[0120] The SW 907 is connected to CPU 905 via a 
buffer 906. The SW signal of SW 907 transmitted to CPU 
905 is arithmeticafiy processed inside the CPU 905, and 
transmitted to a base of transistor 908 and a buffer 904. 
A collector of transistor 908 is transmitted as the SW s 
output signal 901 to the TV camera 2. 
[01 21] An output of buffer 904 is output as the RX sig- 
nal 903 of serial (digital) communication 902. 
[0122] In Fig. 24 two switches 1 006, 1007 are opera- 
tive ly connected. One switch 1 006 directly outputs a SW 
output signal 1001, while the other switch 1007 trans- 
mits a signal to CPU 1005. The signal is arithmetically 
processed inside CPU 1 005, and output as RX signal 
1003 of serial (digital) communication 1002 via a buffer 
1004. 

[0123] In Fig. 25 an analog signal 11 07 from the signal 
processing circuit 11 is directly output as an analog out- 
put signal 1101, while the analog signal 1107 is trans- 
mitted as digital data to CPU 1105 via an A/D converter 
1106. 

[01 24] The data is arithmetically processed inside the 
CPU 1105, and output as an RX signal 1103 of a serial 
(digital) communication 1102 via a buffer 1104. 
[0125] In Fig. 26 a plurality (A, B, C) of analog signals 
1211 from the signal processing circuit 11 are directly 
output as analog output signals 1 201 , while the plurality 
of analog signals 1211 are sampled in time series by an 
analog SW 1208, and transmitted to an A/D converter 
1 206. A digital output of A/D converter 1 206 is transmit- 
ted to CPU 1205. In order to sample the analog signals 
1 21 1 by the analog SW 1 208, a signal 1 207 for selecting 
the analog signal is transmitted to the analog SW 1208 
from the CPU 1205. 

[0126] The data from the A/D converter 1 206 is arith- 
metically processed inside the CPU 1 205, and outputted 
as an RX signal 1 203 of a serial (digital) communication 
1202 via a buffer 1204. 

[0127] Figs. 27 to 32 show embodiments in which a 
conventional signal and a serial (digital) communication 
signal are switched for use by one connector pin be- 
tween TV lens 1 and TV camera 2. 
[01 28] Fig. 27 shows an example using IC analog SW 
2103. 

[0129] A connector pin 21 01 uses both a conventional 
signal 21 08 and a serial (digital) communication TX sig- 
nal 2104. The analog SW 2103 is switched by a signal 
2106 from a CPU 2111. 

[01 30] A connector pin 21 02 uses both a conventional 
signal 21 10 and a serial (digital) communication RX sig- 
nal 2105. The analog SW 2103 is switched by the signal 
2106 in the same manner as for the TX signal 2104 and 
conventional signal 21 08. Additionally, the conventional 
signals 2108, 2110 may be switch, analog, output, or 
input signals. 

[01 31] In the system, when TV lens 1 and TV camera 
2 are electrically coupled, and a power supply is turned 
on in TV lens 1, the analog SW 2103 is switched to a 
serial (digital) communication side S by the switch signal 



2106. When the TV camera 2 can perform serial (digital) 
communication, the communication is performed. When 
the TV camera cannot perform the serial (digital) com- 
munication, the analog SW 2103 is switched to a con- 
ventional signal line side P by the switch signal 2106. 
[0132] When a TV lens-camera interface is used on 
the conventional signal line side, the TV lens-camera 
interface cannot be used by the serial (digital) commu- 
nication until the power supply of TV lens is once turned 
off. 

[0133] In Fig. 27, the connector pin 2101 is connected 
only to the serial (digital) communication TX signal with- 
out the analog switch, and the TV lens is connected via 
the TV lens-camera interface on the conventional signal 
line side. Even in this case, when the TX signal from TV 
camera is detected, switching to the serial (digital) com- 
munication interface can be realized. 
[0134] The same applies to Figs. 30, 31 , 33. 
[0135] In the TV camera-lens interface, when one 
connector pin is used for different signals, there arises 
a problem that the signal switching fails, both TV lens 
and TV camera emit outputs, and electronic compo- 
nents are collapsed. To avoid this problem, the analog 
switch as shown in Fig. 27 is an effective measure. 
[0136] Fig. 28 shows a case where a connector pin 
2201 uses both an RX signal of serial (digital) commu- 
nication and a conventional SW output signal 2206. 
[0137] When the conventional SW output signal 2206 
is transmitted to the connector pin 2201 , in a CPU 2207 
a signal 2204 of CPU 2207 transmitted to AND gate 
2203 is set to °1 and an RX line from the CPU 2207 to 
be transmitted to an OR gate 2202 is set to "0". 
[0138] When an RX signal of serial (digital) commu- 
nication is transmitted to the connector pin 2201 , the sig- 
nal 2204 from CPU is set to "0 B , and the RX signal of 
serial (digital) communication is transmitted to a signal 
line 2205 from the CPU 2207. 

[0139] Additionally, a wired OR using a transistor col- 
lector can be used instead of the OR gate 2202. 
[0140] Fig. 29 shows a case where a connector pin 
2301 uses both an RX signal of serial (digital) commu- 
nication and a conventional SW output signal. When a 
conventional SW signal 2305 is transmitted to the con- 
nector pin 2301 , the SW signal 2305 transmitted to the 
CPU 2304 is transmitted to a signal line 2302 from the 
CPU 2304 as it is. 

[0141] When the RX signal of serial (digital) commu- 
nication is transmitted to the connector pin 2301 , the RX 
signal is outputted via the signal line 2302. 
[0142] Fig. 30 shows a case where both a convention- 
al SW input signal and a TX signal of serial (digital) com- 
munication are used in a connector pin 2401 . A signal 
line 2402 used in the combined manner is connected to 
AND gate 2403 and CPU 2406. 

[0143] When the conventional switch input signal is 
used, a signal 2404 transmitted to the AND gate 2403 
from the CPU 2406 is set to "1", and the switch input 
signal is outputted via a signal line 2405. In this case, 
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the SW input signal transmitted to the CPU 2406 is ig- 
nored by the CPU 2406. 

[0144] When the TX signal of serial (digital) commu- 
nication is used, the signal 2404 is set to "0°, and an 
output of the signal line 2405 is set to "0°. The TX signal s 
is transmitted to the CPU 2406 via the signal line 2402. 
[0145] Fig. 31 shows a case where a conventional 
switch input signal and a TX signal of serial (digital) com- 
munication are both used in a connector pin 2501 . A sig- 
nal line 2502 from TV camera 2 is connected to a CPU 10 
2503. 

[0146] In the TV lens 1, it is judged in the CPU 2503 
that the conventional SW input signal or the TX signal 
of serial (digital) communication is to be selected. When 
a signal of signal line 2502 is treated as the conventional is 
SW input signal, the SW input signal is outputted via a 
signal line 2504 from the CPU 2503. 
[01 47] Fig. 32 shows a case where a conventional SW 
output signal or an analog output signal and an RX sig- 
nal of serial (digital) communication are both used in a 20 
connector pin 2601 . 

[01 48] The conventional SW output signal or a digital 
signal corresponding to the analog output signal is 
transmitted to GPU 2604 via a signal line 2605. The CPU 
2604 transmits the conventional SW output signal or the 25 
analog output signal or digital data corresponding to the 
RX signal of serial (digital) communication to D/A con- 
verter 2603, and the D/A converter transmits the con- 
ventional SW output signal or the analog output signal 
and the RX signal of serial (digital) communication to 30 
the TV camera 2 via a signal line 2602. 
[01 49] Fig. 33 shows a case where a conventional SW 
input signal or an analog input signal and a TX signal of 
serial (digital) communication are both used in a con- 
nector pin 2701 . A signal line 2702 from TV camera 2 is 35 
connected to A/D converter 2703 in TV lens 1 . A digital 
signal outputted from A/D converter 2703 is transmitted 
to CPU 2704. 

[0150] It is judged in CPU 2703 whether the conven- 
tional SW input signal, the analog input signal or the TX 40 
signal of serial (digital) communication is transmitted. 
When the signal of the signal line 2702 is treated as the 
conventional SW input signal or the analog input signal, 
CPU 2704 outputs the SW input signal or the analog 
input signal via a signal line 2705. 45 
[0151] Fig. 34 is a block diagram of TV camera and 
TV lens according to further embodiment of the present 
invention. In Fig. 34 a case using a conventional signal 
and a serial (digital) communication are completely 
switched by an analog S W. so 
[0152] A SW input signal 3002, analog input signal 
3004, analog output signal 3006, and SW output signal 
3008 of TV camera 2 connected to connector pins 3001 , 
3003, 3005, 3007; a SW/analog output signal 3010 of 
TV camera 2 or a TX signal 3011 of serial (digital) com- ss 
munication connected to a connector pin 3009; and a 
SW/analog input signal 3013 or an RX signal 3014 of 
serial (digital) communication of TV camera 2 connect- 



ed to a connector pin 301 2 are switched to conventional 
signals P or serial communications S by an analog 
switch 3015 in TV lens 1. A conventional signal/serial 
(digital) communication switch signal from CPU 3025 is 
switched to the conventional signal P or the serial com- 
munication S by a signal line 3024. 
[0153] Moreover, the CPU is connected to a signal 
processing circuit via A/D converter and D/A converter 
to perform data communication with the analog signal 
processing circuit 11 via the CPU at the time of serial 
communication. 



Claims 

1. An image signal recording system in which a serial 
communication of a request command and informa- 
tion is performed between a first device and a sec- 
ond device electrically connected to the first device, 
and the information is serially transmitted to the first 
device from the second device based on the re- 
quest command from the first device, comprising: a 
signal generating section provided on said second 
device for forming a signal independent of said re- 
quest command, a signal from the signal generating 
section being transmitted to said first device via a 
communication line provided independent of said 
serial communication. 

2. An optical device for use as a second device in a 
recording system in which a serial communication 
of a request command and information is performed 
between a first device and the second device elec- 
trically connected to the first device, and the infor- 
mation is serially transmitted to the first device from 
the second device based on the request command 
from the first device, comprising: a signal generat- 
ing section for forming a signal independent of said 
request command, a signal from the signal gener- 
ating section being transmitted to said first device 
via a communication terminal provided independ- 
ent of said serial communication. 

3. An image signal recording system in which a serial 
communication of a request command and informa- 
tion is performed between a first device and a sec- 
ond device electrically connected to the first device, 
and the information is serially transmitted to the first 
device from the second device based on the re- 
quest command from the first device, comprising: a 
signal generating section provided on said second 
device for forming a signal independent of said re- 
quest command; and a control circuit for transmit- 
ting predetermined information to said first device 
by the signal from the signal generating section via 
said serial communication independent of the re- 
quest command from said first device: 
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4. An optical device for use as a second device in an 
image signal recording system in which a serial 
communication of a request command and informa- 
tion is performed between a first device and the sec- 
ond device electrically connected to the first device, 5 
and the information is serially transmitted to the first 
device from the second device based on the re- 
quest command from the first device, comprising: a 
signal generating section for forming a signal inde- 
pendent of said request command; and a control cir- io 
cuit for transmitting predetermined information to 
said first device by the signal from the signal gen- 
erating section via said serial communication inde- 
pendent of the request command from said first de- 
vice, is 

5. The recording system or the optical device accord- 
ing to claim 1 or 2 wherein said signal generating 
section generates the signal indicating an operation 
state of an operation member provided on said sec- 20 
ond device. 

6. The recording system or the optical device accord- 
ing to claim 1 , 2 or 5 wherein said first device is a 
camera, and the second device is a lens device. 25 

7. The recording system or the optical device accord- 
ing to claim 6 wherein said camera comprises a re- 
cording device for recording a video signal, said sig- 
nal is information for controlling an operation of the 30 
recording device, and said camera controls the op- 
eration of the recording device by the information. 

8. The recording system or the optical device accord- 
ing to claim 6 wherein said camera comprises mon- 35 
itor means for monitoring an image via the lens de- 
vice, and said signal is information for controlling an 
image display state by the monitor means. 

9. The recording system or the optical device accord- 40 
ing to claim 8 wherein said monitor means compris- 
es a function of displaying an image transmitted to 

the camera from an external device independent of 
the image via said lens device, and switching of the 
image by said monitor means is controlled by said 45 
information. 

10. The recording system or the optical device accord- 
ing to claim 6 wherein said signal is information for 
controlling a predetermined function of the camera, 50 
and an operation state of the predetermined func- 
tion of said camera is controlled in response to the 
information. 

11. The recording system or the optical device accord- 55 
ing to claim 6 wherein a first line for transmitting the 
information to the lens device from the camera and 

a second line for transmitting the information to the 



camera from the lens device are provided between 
said camera and the lens device, a digital serial 
communication of the request command and the in- 
formation is performed via the first line and the sec- 
ond line, said request command is transmitted to 
the lens device from the camera via the first line, 
and the information is transmitted to the camera 
from the lens device via the second line in response 
to the request command. 

12. The recording system or the optical device accord- 
ing to claim 3 or 4 wherein said signal generating 
section generates said signal by an operation of an 
operation member provided on said second device. 

13. The recording system or the optical device accord- 
ing to claim 3, 4, or 1 2 wherein said first device is a 
camera, and the second device is a lens device. 

14. The recording system or the optical device accord- 
ing to claim 1 3 wherein said camera comprises a 
recording device for recording a video signal, said 
predetermined information is information for con- 
trolling an operation of the recording device, and 
said camera controls the operation of the recording 
device by the information. 

15. The recording system or the optical device accord- 
ing to claim 13 wherein said camera comprises 
monitor means for monitoring an image via the lens 
device, and said predetermined information is infor- 
mation for controlling an image display state by the 
monitor means. 

16. The recording system or the optical device accord- 
ing to claim 1 5 wherein said monitor means com- 
prises a function of displaying an image transmitted 
to the camera from an external device independent 
of the image via said lens device, and switching of 
the image by said monitor means is controlled by 
said predetermined information. 

17. The recording system or the optical device accord- 
ing to claim 13 wherein said predetermined infor- 
mation is information for controlling a predeter- 
mined function of the camera. 

18. The recording system or the optical device accord- 
ing to claim 13 wherein a first line for transmitting 
the information to the lens device from the camera 
and a second line for transmitting the information to 
the camera from the lens, device are provided be- 
tween said camera and the lens device, a digital se- 
rial communication of the request command and the 
information is performed via the first line and the 
second line, said request command is transmitted 
to the lens device from the camera via the first line, 
and the information is transmitted to the camera 
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from the lens device via the second line in response 
to the request command. 

19. A lens device provided with a plurality of terminals, 
and parallel communication means for transmitting s 
or receiving information with an image signal re- 
cording device via each of at least some terminals 

for use of said plurality of terminals, comprising: 
serial communication means in which a plurality of 
information are transmitted to said recording device 10 
or received from said recording device by digital sig- 
nals via at least one terminal of said plurality of ter- 
minals. 

20. The lens device according to claim 19 wherein said is 
serial communication means converts a signal out- 
putted via a predetermined terminal by said parallel 
communication means to a digital signal according 
with a predetermined serial communication format, 
and outputs the signal via a terminal different from 20 
said predetermined terminal. 

21 . The lens device according to claim 1 9 further com- 
prising: common signal processing means for 
processing parallel information for said parallel 25 
communication means transmitted to the predeter- 
mined terminal, and serial information for said serial 
communication means transmitted to said one ter- 
minal different from said predetermined terminal; 
and signal converting means for converting at least 30 
one of said parallel information and said serial in- 
formation to a signal adapted to said signal process- 
ing means. 



22. The lens device according to claim 19 further com- 3S 
prising connection means for selectively connecting 
said serial communication means and said parallel 
communication means to said one terminal. 

23. A recording system including a controllable lens for 40 
a camera, control means and a main communica- 
tion path between the controllable lens and the con- 
trol means, and an additional data link between the 
control system and the controllable lens adapted to 
carry high speed commands. 45 



50 
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